Background {#Sec1}
==========

Promoting health and well-being in older adults is an essential public health issue nowadays and will be even more important in the future due to the continuously increasing number of older adults \[[@CR1], [@CR2]\]. Physical activity, emotional and social interaction and active participation turned out to be effective in preventing falls, treating chronic diseases and disabilities, as well as enhancing well-being in older adults \[[@CR3]--[@CR5]\].

Different generations and the contact between older adults and children are valuable resources in our society. On the one hand older adults can share their knowledge, support and inspire younger generations; on the other hand children and grandchildren are essential for older generations, e.g. by offering new insights and perspectives, using new technologies which could assist older adults and representing the "young part" in the life of a human being. As family patterns and community structures have changed considerably during the last decades, older adults and children often experience reduced intergenerational contact \[[@CR6]--[@CR8]\]. Social contact and sharing a common goal has long been considered to be one of the most effective strategies for improving inter-group relations and reducing prejudices among different groups \[[@CR9]\]. Aday and colleagues \[[@CR10]\] identified three success factors for intergenerational contact: talking with peers, gathering concrete experience with the other generation and expanding the knowledge about the other group.

Intergenerational programs and interventions connect younger and older generations to foster positive experiences, learning, and appropriate socialization for both young and old \[[@CR11], [@CR12]\]. Thus, they could be important future approaches in the public health area. In a recent review about the impact of intergenerational programs on children and older adults, Gualano et al. (2018) pointed out that a wide range of shared activities like playing games, acting creatively, singing and dancing facilitated interaction and well-being in the participants \[[@CR12]\].

Psycho-motor activities in an intergenerational context aim at supporting health and well-being of an individual by providing pleasurable social interaction and promoting physical activity. They are based on a holistic view of people, regarding each individual as a unit of physical, emotional and cognitive realities that interact with each other and the surrounding social environment \[[@CR13], [@CR14]\]. In order to cover a range of health issues, including physical, emotional, cognitive and social aspects in older age and young age, a psycho-motor based intervention in an intergenerational context was adopted in this study.

In recent years, a few intergenerational group programs with older adults and kindergarten children have been developed and implemented, but only few of them have been evaluated \[[@CR15]--[@CR17]\]. Evidence for the feasibility and impact of intergenerational group programs involving young children and older adults was found to be largely lacking \[[@CR16], [@CR18]--[@CR20]\]. Furthermore, some studies focused either on the benefit for older adults only or on added values for children \[[@CR19], [@CR21]--[@CR23]\]. To date, studies equally adressing both target groups, including different settings and large numbers of participants are rare \[[@CR20], [@CR24], [@CR25]\]. Furthermore, most of the studies have not included the perspectives and perceptions of caregivers, kindergarten teachers and parents of kindergarten children, or environmental factors when conducting such an intervention \[[@CR26]\].

In order to develop, conduct, evaluate and implement innovative programs and practices several steps are necessary. Randomized controlled trials (RCTs) are important to assess effects of interventions in medical care and in the public-health area. Prior to conducting an RCT, mixed-methods designs allow focusing on implementation and feasibility of an intervention and can be the basis for well designed RCTs \[[@CR27], [@CR28]\]. Furthermore, involving all relevant stakeholders throughout the duration of the study increases the acceptance and applicability of an intervention \[[@CR29], [@CR30]\] and makes it fit for the target groups which is a precondition for the effectiveness of an intervention.

The aim of this study was to evaluate the implementation, feasibility and outcome of an intergenerational health promotion intervention program based on psycho-motor activity in Vienna, Austria.

Methods {#Sec2}
=======

Study design {#Sec3}
------------

We conducted a multicenter, mixed-methods study using an exploratory sequential design. We started with a needs assessment, targeted at all stakeholders, followed by the development of the intervention program and a pilot phase that included a qualitative process evaluation. Based on the results of the pilot phase, the intervention program was adapted and implemented in a rollout phase including an outcome evaluation as well as a final qualitative process evaluation (Fig. [1](#Fig1){ref-type="fig"}). A participatory approach was followed \[[@CR31]\] and older adults and kindergarten children were defined as equally important target groups, participating in all steps of the evaluation study. Furthermore, the perspectives of professionals (caregivers, kindergarten teachers) and parents were explored in the course of the needs assessment and process evaluation. Moreover, professionals were actively involved in data collection and were trained to conduct the assessments for the outcome evaluation. In addition, non-participatory observations through members of the evaluation team took place during the second, as well as the fifth or sixth sessions of the pilot, to develop an understanding of the setting of interest. Qualitative and quantitative data were collected during different time-points of the study, analyzed separately and then discussed and integrated in a final report.Fig. 1Design and flow of the study

Participants and institutions {#Sec4}
-----------------------------

A convenience sample of eight geriatric institutions and eight kindergartens in Vienna was selected to participate in this study. We considered a range of different institutions essential for ensuring rich qualitative data and an outcome evaluation that is applicable for real life settings. Subsequently, older adults and kindergarten children, as well as professionals (caregivers and kindergarten teachers) and parents were recruited by the participating institutions. Older adults aged 50+ had to be either residents in a long term care institution or visitors of a senior day-care centre. Children, between 2 and 7 years of age, were eligible to participate if they attended the kindergarten on a regular basis. Participants of both groups had to be able to join an intergenerational, psycho-motor activity group session as assessed by their caregivers. Multimorbidity, restrictions in mobility, e.g. use of a wheelchair, mild cognitive impairment and limited German language skills were no reasons for exclusion. However, older adults with severe depression, severe dementia, as well as those who were permanently in need of care were excluded from participation in the study. Participant recruitment started in October 2014 and ended in March 2016. Health professionals and kindergarten teachers were trained in recruiting eligible participants as part of a half-day training course by the evaluation team. Based on their expertise, another person was recruited as a surrogate to keep the group size constant, in case a child or older adult could not, or did not want to continue the intervention program. A balanced number of older adults and young children taking part in different psycho-motor activities was regarded as a basic requirement in the intergenerational program. Recruitment of the participants was left to the decision of the professionals working in the institutions to apply as accurately as possible the real life situation. Participants for the qualitative study were selected using a maximum variation strategy depending on the different stakeholder groups and considering the following criteria: coming from different institutions, both sexes, different functional mobility and cognitive status, different culture and ethnicity, different (former) profession and levels of training.

Ethical consideration {#Sec5}
---------------------

The study was submitted to the responsible ethics committee and approved without further detailed review (EK 14--274-VK_NZ). Eligible participants were first asked whether they would like to participate in the study and were informed in detail about the study and the right to withdraw at any time. All participants gave oral and written informed consent. Participating children assented to the intervention program in addition to their parents' written consent. All data were handled with strict confidentiality and were only used for research purposes.

Intervention -- Intergenerational contact through psycho-motor activity {#Sec6}
-----------------------------------------------------------------------

The structured intervention program was newly developed and further adapted based on the results of the needs assessment and the pilot evaluation in the course of the study \[[@CR32]\]. A short overview about the content of the intervention program and the activity-inducing material used is given in Additional file [1](#MOESM1){ref-type="media"}. Each session focused on intergenerational contact by means of psycho-motor activities and was facilitated by two trainers. The trainers had experience in working with children and older adults in group settings. The intervention sessions included activities that facilitated sensory, perceptive, motor and social skills by using different types of material, which should induce and be an incentive for creative psycho-motor activities, including tubes, ropes, marbles, newspaper and plastic cups (Additional file [1](#MOESM1){ref-type="media"}). The trainers suggested intergenerational activities which had to include a motor component and should facilitate the creative ideas of the participants. Besides ritualized welcome and closing procedures, participants were supported in occupying themselves with different appealing material and working together as a group. While interacting with the material, the participants were in motion and in contact with each other. The pilot phase included ten sessions which were conducted in two intergenerational groups. Each group consisted of a kindergarten (with up to seven participating children) and a senior citizen institution (with up to eight participating older adults). During the rollout phase, 20 sessions took place in eight intergenerational groups. The sessions were implemented on a weekly basis with a duration of one hour.

Qualitative process evaluation {#Sec7}
------------------------------

An extensive qualitative process evaluation took place throughout the project. The results of the needs assessment and the formative process evaluation in the pilot phase were used to develop and to refine and adapt the intervention after the pilot phase. Furthermore, the final qualitative focus group session was scheduled at the end of the rollout phase to ensure that the perspectives and needs of all stakeholders were comprehensively included until the very end of the project. Identifying points of strength and barriers concerning feasibility and sustainability of the intervention program at different time points, and carrying out appropriate adjustments are important steps for ensuring best results.

Qualitative data collection {#Sec8}
---------------------------

Qualitative methods including group interviews with children \[[@CR33]\] and focus groups with older adults, professionals and parents were used to assess the needs for an intergenerational group activity. Furthermore, the implementation and feasibility of the intervention program were evaluated \[[@CR31], [@CR34]--[@CR37]\]. Data collection and analyses were iterative processes and carried out in parallel \[[@CR38]\]. During the preliminary stages of exploring the perspectives of different stakeholders on the intervention program, initial structures of interview schedules were developed. They followed a review of qualitative literature about intergenerational contact, and experiences with other intergenerational group programs. The interview questions for the needs assessment on an intergenerational group activity focused on values and preferences, as well as expectations of children and older adults, professionals and parents (Additional file [2](#MOESM2){ref-type="media"}). The interview questions for the pilot and the rollout phases focused mainly on how participants experienced the impact and sustainability of the intervention program (Additional file [3](#MOESM3){ref-type="media"}). The questions were pretested in older adults and children before conducting the focus groups and the group interviews, and were adapted according to their feedback \[[@CR39]\].

All focus groups and group interviews were conducted in a familiar environment (either geriatric facility or kindergarten) and were chaired by trained and experienced moderators (EM, KW, TS) together with one assistant. Field notes on observations of the group interactions and the primary topics of discussion were taken during the focus groups. At the end of each focus group, a summary of what was discussed in the session was presented to the group to enable the participants to verify and amend emergent issues. All group interviews and focus groups were conducted in German, digitally recorded and transcribed verbatim. The quotations were subsequently translated by a native speaker for publication. After each data collection, a debriefing between moderator and other members of the evaluation team took place to review the course of the focus group and group interview \[[@CR40]\].

Several strategies were used to improve and verify the trustworthiness of the qualitative data: data triangulation was achieved by interviewing different stakeholders at various sites, comparing findings to literature throughout the project duration and by including qualitative and quantitative methods of data collection \[[@CR34], [@CR41], [@CR42]\]. After analyzing the qualitative data, all results were discussed with an experienced researcher (TS) who had not been involved in the analysis of the transcripts.

Qualitative data analysis {#Sec9}
-------------------------

A modified form of the framework method was applied \[[@CR43]\]. Data analysis was facilitated by using QSR International's NVivo 10 qualitative data analysis software \[[@CR44]\]. Firstly, the transcripts were thoroughly read to gain an overview of the collected data. In a second step, data were divided into meaning units (defined as specific units of text, either a few words or a few sentences with a common meaning) and the concepts contained in the meaning units were identified. Concepts could refer to the main topic of a meaning unit, but a meaning unit could also contain more than one concept. A concept is a separate theoretic entity with some attributes different from other concepts. Thirdly, all concepts contained in the meaning units (lower-level concepts) were grouped under higher-level concepts and sorted into a table depicting an analytical framework. Higher-level concepts are more general and cover the attributes of the lower-level concepts. In a final step we formulated requirements (needs assessment) and feedback statements (pilot- and rollout phases) out of the higher-level concepts. An example of a meaning unit, as mentioned by a child is: *"I'm sorry that it* \[the group sessions\] *is over now! They* \[trainers\] *always brought such nice material* \[...\]. *The hair ties were so cool. And once, Leopoldine* \[older adult\] *made a very cool paper airplane for me."* Three concepts were identified within this meaning unit: emotion, interesting material, and intergenerational contact. Finally, two of them (emotion, intergenerational contact) were grouped under the higher-level concept *intergenerational contact takes place*.

Outcome evaluation -- assessments and outcomes {#Sec10}
----------------------------------------------

Basic socio-demographic information was obtained from all participants. *Well-being and active engagement* assessed through *facial expressions* was the primary outcome and *engagement/behavior*, *intergenerational interaction* and s*elf-efficacy* were the secondary outcomes. As we also included older adults with cognitive impairment, a modified form of the time sampling method \[[@CR16], [@CR45]\] was used to assess facial expressions and engagement/behavior. According to the standard protocols a designated amount of time, a so-called observational unit (120 s) was defined and facial expression as well as engagement/behavior were observed and recorded every ten seconds within a two minutes period of time during the most active part of the intervention. For example facial expression was assessed within 60 s according to the categories happy/smiling, neutral, lethargic or grumpy. Spontaneous intergenerational interaction (yes/no) and self-efficacy were assessed based on observation if it ever occurred at least once in a session. Self-efficacy was assessed on a 5-point grading scale ranging from 1 (very good) to 5 (not sufficient) by rating the following criteria: trying out something new, showing confidence in her/his own abilities, coping with demands and responding adequately to unexpected situations. The baseline assessment took place during the second session, which was the first unit in which children and seniors came together. The follow-up assessment took place at the final session. There were at least two assessors of the participating institutions (a health professional and a kindergarten teacher) responsible for assessing the participants. Each assessor scored only one participant's facial expressions in a given time frame (one minute). Assessors were trained in the observation of participants and subsequent scoring during a half-day training course delivered by the evaluation team. Video sequences of similar group interventions were shown, scoring was practiced and individual feedback was given. All assessments were carried out according to the standard protocols. Furthermore, frequency of participation in the intervention program, reasons for not attending, as well as adverse events (AEs) were documented throughout the pilot and the rollout phases.

Statistical analysis {#Sec11}
--------------------

All quantitative data were checked for accuracy and completeness and data clarification forms were sent to the study sites. Descriptive statistics were used to summarize the characteristics of the participants. Metric variables were tested for normal distribution. In case of non-normally distributed data, we depicted medians and interquartile ranges (IQR) in addition to mean values and standard deviations (SD). Nominal data were shown as absolute and relative frequencies. The outcome of the intergenerational intervention program on the older adults and the children was calculated by comparing the data at the beginning and at the end of the rollout phase and applying appropriate inferential methods for paired samples by using the "last observation carried forward" method (the missing follow-up visit value was replaced by the subject's previously observed value at baseline). The older adults and children who were enrolled as surrogates in the rollout were assessed in the respective first session when they started to take part in the program. To determine potential significant differences for non-normally distributed variables, we used Wilcoxon Signed Rank Tests for paired data and McNemar tests for nominal data. The effect size was calculated by using the formula r = $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \frac{\mathrm{Z}}{\sqrt{\mathrm{N}}} $$\end{document}$ as suggested by Rosenthal \[[@CR46]\], where Z is the z-value of the Wilcoxon Signed Rank Test and N is the number of observations over the two time points. As multiple tests were performed, Bonferroni correction was applied. The Bonferroni-corrected level of statistical significance was set at α = 0.001 (0.05/36 pairwise tests). The Statistical Package for Social Sciences (SPSS 24) was used for all calculations \[[@CR47]\].

Results {#Sec12}
=======

Participant characteristics {#Sec13}
---------------------------

In total, 196 participants, including 93 older adults, 78 kindergarten children, 13 professionals and 12 parents, from 16 institutions (eight kindergartens and eight geriatric facilities) took part in the present study, from November 2014 to June 2016 in Austria, Vienna. Table [1](#Tab1){ref-type="table"} presents the characteristics of the participants.Table 1Descriptive statistics of the study participantsParticipantsOlder adultsChildrenProfessionalsParentsTotal number of participants in the mixed-method study (*N* = 196) Participants *n* (%)93 (47)78 (40)13 (7)12 (6) Gender female, *n*77451312 Age median in years (min/max)84 (54 to 96)6 (2 to 7)----In the pilot (*N* = 31) Participants *n* (%)15 (48)16 (52) Gender female, *n*1010 Age median in years (min/max)79 (54 to 91)6 (5 to 7)In the rollout (*N* = 140) Participants *n* (%)78 (56)62 (44) Gender female, *n*6735 Age median in years (min/max)86 (56 to 96)5 (2 to 6)In the qualitative process evaluation (*N* = 73) Participants *n* (%)27 (37)21 (29)13 (18)12 (16) Gender female, *n*21141312 Age median in years (min/max)82 (54 to 95)6 (4 to 7)----Note: Some older adults and children participated in the intervention program AND the process evaluation. Therefore, the total number of participants in the study is less than the sum of all participants in the intervention program and process evaluation taken together. The age of the professionals and parents was not assessed

Results of the process evaluation regarding implementation and feasibility {#Sec14}
--------------------------------------------------------------------------

Eleven focus groups with older adults, professionals and parents and eight group interviews with children were conducted over the whole study period (total number of participants involved *n* = 73, Table [1](#Tab1){ref-type="table"}). The results of the qualitative process evaluation (summarized in Table [2](#Tab2){ref-type="table"}) revealed nine requirements for the development and implementation of an intergenerational intervention program for older adults and young children. Six main themes emerged from the data of the formative process evaluation of the pilot. They helped to adapt the program for the rollout according to the feedback of participants, professionals and parents. Finally, the results of the process evaluation at the end of the rollout phase were organized in five overarching themes supporting the results of the outcomes evaluation and pointing out the value of the developed intervention program from the perspectives of all stakeholders.Table 2Summary of the results of the qualitative process evaluationA. Requirements (results of the needs assessment)RequirementDescription 1Information about the program should be given to all stakeholders in an appropriate manner, including oral information, written material, practical examples and the possibility to ask questions before the participants decide, if they want to participate. 2Consider the principle of voluntariness for all participants in the program. 3Kindergarten teachers and caregivers should be present during the sessions as important reference persons for the participants (children and older adults). 4The content of each session of the group program/intervention should be carefully planned and relate to the session(s) already completed; each session should contain rituals. 5The trainers responsible for the group sessions should have basic information on the motor and cognitive abilities of each participants. 6The first session of the group program should be held separately with older adults or children only to give time for introduction of the program/intervention. 7Mobility aids would not prevent people from participating in the program; they must be stored away safely during the session or appropriately used, e.g. a wheelchair can be used by a group participant if needed; children, however are not permitted to play with mobility aids of older adults. 8An appropriately-sized room allowing each participant enough space for the planned movement (min. space per participant was estimated with 4 m^2^), a place for changing the clothes, and a nearby toilet should be available. 9Water should be offered, either during the session or afterwards.B. Feedback from the pilotThemeDescription AcceptanceThe group program/intervention was in general well received by the participants. Need for collaborationAdditional time should be set aside for communication between the external trainers and the involved staff of the institutions to facilitate the collaboration. Balanced offers for old and youngThe needs of the participants, both older adults and children, should be taken into account in each session. Information about the course of the session should be given in an understandable way before the start of the session. Avoidance of waiting timesWaiting times/inactive periods of time before and during the sessions should be reduced to a minimum and the timeframe should be kept; hyperactivity resulting of boredom in some children irritated some older adults. Availability of enough spaceA room with an appropriate size is an absolute must -- in very small rooms the sessions cannot be performed as planned. Extended use of materialThe used material could remain at the institutions until the next session to be used by other children and older adults who are not part of the group program/intervention.C. Feedback from the rolloutThemeDescription Being different from other offersThe program was experienced as "something special and different" from usual exercise classes or other intergenerational activities. Contact between very old and very youngIntergenerational contact takes place: the program led to a self-perceived increased intergenerational contact between very young and very old persons, in terms of quantity (more contacts, more time spent in intergenerational activities), as well as in terms of quality (understanding the needs of the respective others creates more options to achieve aims in tasks together). Changed attitudeThe program changed the attitudes towards the respective other group. Need for supportive environmentThe implementation of an intergenerational program needed a supportive environment in management and administration. Continuing contactDirect intergenerational contact between older adults and children has continued after the end of a session (in between two sessions) and after the end of the program.Note: The first part (A) of the table includes the results of the first qualitative part of the study, the needs assessment; the second part (B) of the table shows results collected subsequent to the pilot phase; and part C presents findings gained after the rollout phase

### Results of the needs assessment {#Sec15}

At the beginning of the study, three focus groups and two group interviews with children were conducted. The needs assessment revealed nine requirements (Table [2](#Tab2){ref-type="table"}, part A). Based on these requirements the program was developed by the trainers, the setting for conducting intergenerational group activities was defined and materials organized. One theme which came up in all groups was the principle of voluntariness (requirement 2). One older adult pointed out:"*"If it makes me angry, I will stop doing it!"*"

When being asked for the basic conditions for taking part in an intergenerational group program, most participants pointed out that kindergarten teachers and caregivers should be present during the sessions as important reference persons for children and older adults, to ensure that the participants feel at ease and confident when joining the intergenerational program (requirement 3). One caregiver said:"*"We should be part of it. Older adults might get any health problems* \[ ... \]*, and the emotional support* \[by the kindergarten teacher or caregiver\] *is also important. It is us whom they know best. And we know when it gets too much for them."*"

### Results of the pilot process evaluation {#Sec16}

The qualitative evaluation of the pilot phase revealed six main themes, considerable and partly unexpected suggestions for improvement of the intervention program (Table [2](#Tab2){ref-type="table"}, part B).

#### Need for collaboration {#FPar1}

Regardless of various environmental, and personal factors, additional time should be set aside for communication between the external trainers and the involved staff of the institutions to facilitate the collaboration. One kindergarten teacher described this in the following way:

"*"The communication between each other* \[between kindergarten teacher and trainers\] *was not always easy. It needs a lot of time to organize everything. We have to talk to the children, we have to talk to the caregivers and older adults and we have to talk to the trainers."*"

#### Avoidance of waiting times {#FPar2}

Some seniors and caregivers were not satisfied with the local situation and/or organizational conditions. Waiting times/inactive periods of time before and during the sessions were challenging for some older adults as well as for children and therefore should be reduced to a minimum. Hyperactivity resulting of boredom in some children irritated some older adults. Two older adults referred to this with the following statements:

"*"During waiting times, when children had nothing to do, some of them were getting restless and fooled around. That's why the presence of the kindergarten teachers was important."*""*"I don't like to wait in the beginning* \[of a group session\]*. There was such an unrest and the children learned nothing from it!"*"Based on the suggestions for improvement the content of the group sessions and the organisation procedures were adapted. For the rollout the participants were informed in even more detail about the aims, procedures, other participants (either older adults or children) and the content of the intervention program. Furthermore, organisational procedures were changed in some places: one centre decided to move the place where the group sessions were held from the daycare centre for older adults to the kindergarten due to limited available space. More time was given for communication between professionals of institutions and trainers.

### Results of the final process evaluation after the rollout {#Sec17}

The last part of the qualitative analysis at the end of the rollout phase showed five themes with solely positive experiences of the participants and their caregivers (Table [2](#Tab2){ref-type="table"}, part C).

#### Being different from other offers {#FPar3}

Unexpectedly, the group sessions were experienced as "something very special and different" from usual exercise classes or other intergenerational activities.

"*"I was interested in everything! There were things I've never seen before, I've never done before. It was absolutely new territory for me!"* (older adult)." "*"Today, we visited the older adults again. It was very nice. We have played and danced"* (child)."

A woman referred to this uniqueness of the intervention program with the following statement:"*"It was different from doing gymnastics, where the children start doing exercises and running around, and we were mostly watching them.* \[ ... \] *Here* \[in the group sessions\]*, the children worked together with us, with plastic threads, pearls and balloons"* (older adult)."

#### Changed attitude {#FPar4}

Older adults who had looked critically at limited German language skills in some children before the group sessions had started, recognized that it was no problem to communicate with these children at all. One woman expressed it this way:

"*"One could also communicate in non-verbal ways with the children. You didn't need any language when moving around and building towers. Just try it out! Nothing dangerous has happened"* (older adult)."

Quantitative assessment of the outcome {#Sec18}
--------------------------------------

The rollout phase started in spring 2016 with 120 participants (Fig. [2](#Fig2){ref-type="fig"}). In total, 21 persons had to stop their participation in the group sessions. To keep the group sizes constant, 20 new persons were recruited as surrogates during the period of the rollout and assessed according to the protocol. There were no significant differences at baseline in participants who took part throughout the rollout, compared to the surrogate participants (Additional file [4](#MOESM4){ref-type="media"}). Children and older adults who took part from the beginning of the rollout until the end participated on average in 16.4 sessions (SD ± 2.9) out of 20. Those who were included later on as surrogates participated on average in 11 sessions (SD ± 5.7; Mann-Whitney U-Test: *p* \< 0.001).Fig. 2Flow of the participants in the rollout

All metric variables were non-normally distributed. The outcome evaluation of the rollout revealed a statistically significantly higher number of individuals being actively engaged with happy facial expressions (primary outcome) after the intervention when compared to baseline (Table [3](#Tab3){ref-type="table"}; Wilcoxon Signed Rank Tests for paired data: *p* \< 0.001, mean ± SD baseline 2.1 ± 1.8, mean ± SD follow-up 3.1 ± 1.7; effect size r = 0.34). When children and older adults were analyzed separately, the significant difference was confirmed in the children (mean ± SD baseline 1.6 ± 1.6; follow-up 3.3 ± 1.8; r = 0.47; *p* \< 0.001). However, although a numerical difference was found with the same trend in older adults, no significant difference was observed (Table [3](#Tab3){ref-type="table"}). Accordingly, a statistically significantly lower number of neutral facial expressions in all participants (total) and in the group of children was reported.Table 3Results of the rollout. Significance level was Bonferroni adjusted due to multiple testingOutcomeAssessmentCategories/ItemsTotal baseline mean (SD) median (IQR)Total follow-up mean (SD) median (IQR)Total *p*-valueOlder adults baseline mean (SD) median (IQR)Older adults follow-up mean (SD) median (IQR)Older adults *p*-valueChildren baseline mean (SD) median (IQR)Children follow-up mean (SD) median (IQR)Children *p*-value**Active engagementFacial expression** (primary outcome)Happy/smiling2.1 (1.8)\
2 (0 to 3)3.1 (1.7)\
3 (2 to 4)**0.001\***2.6 (1.8)\
3 (1 to 4)2.9 (1.7)\
3 (2 to 4)0.1351.6 (1.6)\
1 (0 to 3)3.3 (1.8)\
4 (2 to 5)**0.001\***Neutral3.6 (1.8)\
3 (2 to 5)2.7 (1.7)\
3 (2 to 4)**0.001\***3.2 (1.8)\
3 (2 to 5)3.0 (1.7)\
3 (2 to 4)0.2444.0 (1.8)\
4 (3 to 6)2.4 (1.7)\
2 (1 to 4)**0.001\***Lethargic0.2 (0.9)\
0 (0 to 0)0.1 (0.5)\
0 (0 to 0)0.1210.2 (0.8)\
0 (0 to 0)0.1 (0.5)\
0 (0 to 0)0.1800.3 (1.0)\
0 (0 to 0)0.2 (0.5)\
0 (0 to 0)0.399Grumpy0.1 (0.3)\
0 (0 to 0)0.1 (0.3)\
0 (0 to 0)0.9310.0 (0.2)\
0 (0 to 0)0.0 (0.0)\
0 (0 to 0)0.3170.1 (0.4)\
0 (0 to 0)0.1 (0.4)\
0 (0 to 0)0.589**Engagement/ behavior**Participating actively3.9 (1.7)\
4 (3 to 5)4.4 (1.6)\
5 (4 to 6)0.0063.7 (1.8)\
4 (3 to 5)3.9 (1.6)\
4 (3 to 5)0.5464.1 (1.7)\
4 (3 to 6)5.0 (1.5)\
6 (4 to 6)0.003Paying attention/listening1.9 (1.6)\
2 (0 to 3)1.5 (1.5)\
1 (0 to 2)0.0112.1 (1.7)\
2 (1 to 3)2.0 (1.6)\
2 (0 to 3)0.6421.6 (1.4)\
1 (0 to 3)0.8 (1.0)\
0 (0 to 2)0.002Not being engaged0.3 (1.0)\
0 (0 to 0)0.1 (0.6)\
0 (0 to 0)0.1790.2 (0.8)\
0 (0 to 0)0.1 (0.3)\
0 (0 to 0)0.1800.4 (1.2)\
0 (0 to 0)0.2 (0.8)\
0 (0 to 0)0.404absolute\
(relative) frequencyabsolute\
(relative) frequency**Total** ***p***-**value**absolute\
(relative) frequencyabsolute\
(relative) frequency**Older adults** ***p***-**value**absolute\
(relative) frequencyabsolute\
(relative) frequency**Children** *p*-**valueIntergenerational interaction**Initiating intergenerational interaction79 (56.4%)108 (77.1%)**0.001\***47 (60.3%)55 (70.5%)0.10932 (51.6%)53 (85.5%)**0.000\***mean (SD)\
median (IQR)mean (SD) median (IQR)**Total** ***p***-**value**mean (SD) median (IQR)mean (SD) median (IQR)**Older adults**\
***p***-**value**mean (SD) median (IQR)mean (SD)\
median (IQR)**Children** ***p***-**valueSelf-efficacyObserved self-efficacy**Trying out something new1.6 (1.0)\
1 (1 to 2)1.5 (0.8)\
1 (1 to 2)0.3821.7 (1.2)\
1 (1 to 2)1.7 (1.0)\
1 (1 to 2)0.8571.3 (0.6)\
1 (1 to 2)1.2 (0.5)\
1 (1 to 1)0.157Showing confidence in one\'s abilities1.6 (1.0)\
1 (1 to 2)1.5 (0.8)\
1 (1 to 2)0.1801.9 (1.2)\
1 (1 to 2)1.8 (1.0)\
1 (1 to 2)0.6041.4 (0.6)\
1 (1 to 2)1.2 (0.4)\
1 (1 to 1)0.090Coping with demands1.9 (1.1)\
1 (1 to 2)1.7 (1.0)\
1 (1 to 2)0.0181.9 (1.2)\
1 (1 to 2)1.8 (1.1)\
1 (1 to 2)0.1391.8 (0.9)\
1 (1 to 3)1.5 (0.8)\
1 (1 to 2)0.064Responding adequately to unexpected situations1.9 (1.1)\
2 (1 to 3)1.7 (0.9)\
1 (1 to 2)0.0632.0 (1.2)\
2 (1 to 2)1.7 (0.9)\
2 (1 to 2)0.2011.8 (0.9)\
1 (1 to 3)1.6 (0.8)\
1 (1 to 2)0.167Note. bold\* = statistically significant results, p \< 0.001 (Bonferroni adjusted); used tests: Wilcoxon Signed Rank Tests for ordinal paired data and Mc Nemar test for nominal data (intergenerational interaction); while happy facial expressions increased, the neutral expressions descreased in a similar way due to the fact that the facial expression of each participant was recorded every ten seconds in the assessment (Morita & Kobayashi, 2013) for one minute (maximum score of 6). If happiness significantly increased, the number of other facial expressions recorded would descrease. Instead of being neutral, participants had significantly more happy facial expressions after the intervention

Moreover, a significantly higher number of children (53 out of 62 children; 88.5%; Mc Nemar test: *p* \< 0.001) initiated intergenerational contacts at the end of the intervention when compared to baseline (32 children out of 62; 51.6%). Older adults, also showed more self-initiated intergenerational contacts at follow-up compared to baseline (70.5% of older adults initiated intergenerational contact at follow-up, compared to 60.3% at baseline; *p* = 0.109). Some of the secondary outcomes in the areas of engagement/behavior and self-efficacy showed signs of improvement (changes in mean ± SD and median) in children and older adults (Table [3](#Tab3){ref-type="table"} and Additional file [5](#MOESM5){ref-type="media"}).

Adverse events {#Sec19}
--------------

In total, 49 adverse events were reported. Of these, 21 were minor, such as restless behavior in children. The major adverse events include one older person and two children falling down without hurting themselves (three falls in total), nine older adults feeling dizzy and having to sit down and another six of them complaining of feeling unwell during a session (solved by making a small break; all older adults participated again in the same session just after the break). The trainers documented six times that one of the older adults had shortness of breath during an activity and four times that one of them was agitated. All adverse events were solved without sequelae.

Discussion {#Sec20}
==========

The present study showed that an intergenerational, psycho-motor activity-based intervention program led to a significantly higher active engagement and well-being as assessed in terms of facial expressions and self-initiated intergenerational contacts after 20 weeks in all participants together and in the kindergarten children separately. Surprisingly, the difference in the older adults was numerically different, but not statistically significant. The qualitative process evaluation, however, showed an overall satisfaction with the program from the perspective of older adults. This was supported by the views of professionals, who also pointed out that the older people had benefitted from the intervention program to a large extent. Furthermore, older adults showed a substantially larger number of actively engaged and happy facial expressions (mean ± SD 2.6 ± 1.8 in older adults compared to 1.6 ± 1.6 in children) already at baseline, leading to a reduced potential for improvement. A possible explanation is the presence of children as such which might immediately increase well-being, active engagement and happiness of older adults from the beginning, whereas children had to become familiar to the intergenerational group sessions.

Furthermore, our study showed that evaluating an intervention prior to full rollout improved the intervention which, in turn, led to a high satisfaction of the participants as well as the professionals. We consider it important in such a mixed methods design that each phase of the evaluation study is informed by the results of the prior phase and builds the basis for the following phase.

Several previous studies assessed the effects of intergenerational interventions only on older adults, but not on the children \[[@CR19], [@CR20], [@CR22], [@CR23], [@CR48]\]. The material used in the interventions in our study was specifically selected to induce common activities between older adults and children and some tasks could be solved by older adults and kindergarten children together. Caregivers and parents reported increased self-initiated contacts in both children and older adults outside the intervention session e.g. on the streets, in public transport, in supermarkets and within the families. Similary, participants also pointed out that older adults started to talk to children in the institution or on the street and visited the kindergarten spontaneously after the program had started.

A user-centred development and high feasibility are basic prerequisites for a successful intervention. We therefore used a complex process evaluation design, including qualitative methods, with the intention to support the development and adaptation of the intervention program as close as possible to the needs and requirements of the target groups. Based on the qualitative results in the pilot phase, the rollout phase could be designed in a way to target the needs of all stakeholders. As described above, the qualitative data allowed us more detailed and deeper interpretation of the quantitative results. Using qualitative and quanitative methods in form of a triangulation was essential in our study. We did not only observe potential effects and outcomes, but also most importantly influence the process of development, adaptation to the user-needs and the implementation of an intergenerational intervention. While concerns were raised during the qualitative process evaluation in the pilot phase and reported back to the intervention team, only positive feedback was recorded in the final process evaluation after the rollout.

Strengths of our study are the real life setting and the inclusion of a diversity of people. We included older adults in different living conditions (longterm care and daycare), with different physical, psychosocial and cognitive status including limited mobility (wheel chair or other walking aids), with a wide range of age (54--96 years of age), as well as kindergarten children (2--7 years of age) from different socio-cultural backgrounds to show if the intergenerational intervention program might also work under normal conditions in daily life. Older adults who had looked critically at limited German language skills in some children at the beginning of the study, were convinced at the study's end that a proper communication was possible even with children whose native language  was different from German. In that sense, limited mobility and possible cognitive impairments of older adults were no reasons for not getting in contact for the group of children.

Despite the schedule of other group sessions at the institutions, the participants perceived the intervention in our study as "something different" from what has been offered so far. This may be due to the facts that the intervention program in our study targeted children and older adults equally, that an activity-inducing material was offered with a task to achieve what could ideally be done by children and older adults together (sharing a common goal) and by introducing material that induces physical activity without repetitive exercises. These results may have led to a higher acceptance and better implementation of the intervention program.

Some studies report that the preschoolers' attitudes about aging changes in a negative way, when spending time with older adults \[[@CR49]\]. However, in contrast and according to the works of Allport \[[@CR9]\], and Aday \[[@CR10]\] specifically the children's self-initiated contacts and the number of happy facial expressions increased significantly in our study.

Limitations of the study {#Sec21}
------------------------

A main aim of our study was to support the development and adaptation of the intervention program. Therefore, the focus was placed on a continuous process evaluation with a feedback in different phases of the project to be able to incorporate this into building up a perfectly targeted intervention to the needs of the participants. A limitation, however, was the lack of a control group. Future studies with a randomized controlled design could be planned based on the results of our study and could show potential effects in comparison of intervention to the control group. Sample sizes for future studies can be based on our effect sizes.

During the rollout some participants dropped out and were replaced by others to keep the group sizes constant. Although this replacement was essential for the intergenerational activities to take place, this is a limitation regarding the data analysis of our study as surrogates participated in a numerically lower number of intervention sessions when compared to the other participants. In the present study, professionals working at the participating institutions were responsible for the recruitment of the participants. In case of any problems, they were offered a support service to facilitate participant recruitment according to the study protocol. As the professionals who performed the assessments observed every group session, the attendance of these people was nothing special for the children and older adults. For this reason, we assume that it was unlikely that participants were just acting because they were being observed.

Furthermore, another assessment might have brought out additional effects for older adults. However, we used assessments that were already established in the literature in similar studies \[[@CR16], [@CR45]\]. An important argument for choosing these assessments and looking at happy facial expression was that older adults with and without cognitive impairments, as well as kindergarten children would be able to express their joy and satisfaction in that way. A limitation of this assessment, however, might be that facial expression might differ between individuals. Another limiting factor might have been, that self-efficacy was assessed by professionals only. However, due to the age of the participants and the potentially impaired cognitive abilities some of them might have had, we decided not to use self-reported assessments after an initial pilot test (e.g. self-reported self-efficacy).

Implications and future directions {#Sec22}
----------------------------------

Concerning sustainability and transfer aspects of the project, most institutions decided to carry on a similar intergenerational intervention program in the future. In addition, other institutions decided to send some of their professionals and caregivers to be trained in the principles of the intervention program. On the basis of findings from this study further research is recommended to investigate the effectiveness of intergenerational intervention programs based on psycho-motor activity using a randomized controlled trial design including long time follow-up. Furthermore, additional outcomes could be of interest, like possible changes in physical functioning in both target groups.

Conclusions {#Sec23}
===========

Our study showed that older adults and kindergarten children benefit from an intergenerational intervention program based on psycho-motor activity. The results of the qualitative process evaluation led to substantial adaptations of the intervention program from the perspective of different stakeholders throughout all study phases. Professionals in geriatric institutions and kindergartens could facilitate interactions between members of the different generations by offering an intergenerational intervention program based on psycho-motor activities in the future.
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